Translation involves other RNA species. The aminoacyl tRNAs transport specific amino acids to 113 the nascent polypeptide. rRNAs are important constituents of ribosomes: the 40S subunit made of 114 18S rRNA and 33 proteins, and, the 60S subunit made of 28S, 5.8S, and 5S rRNA and 49 115 proteins (76, 77) . During translation, the two ribosomal subunits unite to form the 80S unit. 
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Elongation stage: The objective of translation, i.e., synthesizing the peptide, is achieved during 147 the elongation stage. The first step in elongation stage is the arrival of the amino acyl tRNA 148 bearing a specific amino acid corresponding to the codon on the mRNA. The recruitment of 149 amino acyl tRNA to the A (aminoacyl) site on the 80S ribosomal unit is facilitated by GTP-bound 150 eukaryotic elongation factor 1A (eEF1A.GTP). This is followed by shift of the tRNA to the 151 peptidyl (P) site on the ribosome. The movement of amino acyl tRNA from the A site to the P site 152 is helped by the activity of eEF2.GTP which is active when dephosphorylated on Thr56.
153
Dephosphorylated eEF2 is believed to move the ribosomal complex exactly three bases such that 154 amino acyl tRNA in effect moves from the A site to the P site (76, 113) . At the P site, a peptide 155 bond is created between the previous amino acid and the one that has arrived newly and this is 156 accompanied by release of tRNA from the previous amino acid. The released tRNA can then be 
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It is logical to anticipate that the regulatory reactions will be rapid as well. This is made possible 175 by phosphorylation reactions by specific kinases which can be activated in a matter of seconds. 
261
This action is also reversible by merely disengaging the miRNA from mRNA (61).
262
The piRNA pathway is of importance in development of germ cells although the precise 263 mechanism of their action is not understood. (55, 60, 134) . This was associated with increased expression of more than a 267 hundred genes in glomeruli of Dicer knock out mice coinciding with proteinuria. These data suggest that miRNA regulation of gene expression is a determinant of glomerular permselectivity 269 function and their lack can lead to glomerulosclerosis. Other investigators have reported that renal 270 parenchyma is rich in expression of miRs 192, 194, 204, 215 and 216 (141 
277
Signaling regulation of mRNA translation.
278
As mentioned above, phosphorylation by kinases and dephosphorylation by phosphatases play an 279 important role in regulation of mRNA translation. Detailed reviews of signaling regulation of 280 translation have been recently published (76, 113). We will review signaling regulation of 281 mRNA translation in the context of kidney disease and physiology (Fig. 3) .
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Diabetic nephropathy (Fig. 3) 
284
Phosphatidylinositol 3 (PI) 3 kinase, Akt pathway: Diverse stimuli for kidney growth such as 285 high glucose, insulin, VEGF, platelet derived growth factor (PDGF) or insulin-like growth factor-286 I (IGF-I) promote activation of PI 3 kinase, a lipid kinase located in the plasma membrane (7, 18-287 20, 34, 86, 96, 124, 128-130, 146 ). In the case of receptor tyrosine kinases such as receptor for 
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Another membrane-bound protein, FKBP38, appears to bind mTORC1 and inhibit its activity; it 342 dissociates from mTORC1 when amino acids stimulate Rheb binding to mTORC1 (4) 
471
Ghosh Choudhury, unpublished data). Erk has also been implicated in phosphorylation of 4E-472 BP1 (7). Other MAP kinase p38 kinase has been implicated in mRNA stability (27). required for these changes, and, appears to depend on generation of reactive oxygen species 488 generated by the NAD(P)H oxidase system rather than the mitochondrial system (36).
489
Angiotensin II regulation of translation of VEGF also involves events occurring in the 3'UTR. 
